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the views expressed Mr. North’s paper construction and 
maintenance roads,” being variance with the results the expe- 
rience our firm, the building 36000 square yards 
roads 1875 and 1876, and about 25000 square yards 1878 and 1879, 
part this latter amount being now the course construction, 
herewith submit the principal facts relation these roads, and 
our conclusions therefrom. 

The roads are feet wide between house lines, and are located the 
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northern part Hudson County, New Jersey; they are built exclusively 
trap rock, obtained from and along the line the road, the stone for 
the upper courses having been broken stone crusher erected the 
road the contractor, the average haul from the crusher not exceeding 
feet. binding except the screenings and detritus the stone 
allowed the work, and each case, the foundation rubble, 
inches deep, and the superstructure broken stone, inches thick, 
when compacted. 

The roads built under our direction may divided 
into two classes 

Roads the side horse railroad tracks. 

Roads free from horse railroad tracks. 

the first case the width the roadway from curb curb 
feet, which includes feet trap block pavement for the tracks, and 
feet for the gutter. 

the second case the width between the curbs feet, including 
feet block pavement for the gutter. 

both cases the 8-inch foundation was first carefully laid, and great 
taken allow for perfect sub-drainage. Cess-pools, filled with 
broken stone, were built intervals about 200 feet both sides 
the road, which collect all the water that accumulates the foundation 
the pavement, and these cess-pools are drained 6-inch stone ware 
pipes into adjoining receiving basins. 

particular illustration the importance this sub-drainage came 
-under our notice. December, 1875, just after considerable the 
foundation had been laid, legal difficulties arose, the work was suddenly 
stopped, and remained this unfinished condition until the spring 
1876, receiving the meantime the wash from the adjoining hill-sides, 
When the work was recommenced the interstices between the founda- 
stones the pavement many places were filled with earth. 
After unsuccessfully attempting remove this earth, the foundation 
‘these far they could ascertained, was taken and relaid; 
but soon the superstructure the road was completed 
that, certain spots, was always wet, and the surface the road was 
continually broken. These spots invariably indicated the points where 

the foundation was clogged, and the difficulty was only effectually 


remedied relaying the foundation, building blind drains which 


off the accumulating water. 
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the top the foundation thus prepared, 2-inch stone was then 
put on, sprinkled, and rolled with horse roller 150 pounds per inch 
run. The one-inch stone and screenings were then spread, sprinkled, 
and rolled with steam roller about 400 pounds per inch run. 

After the rolling was partially completed the passing traffic was 
allowed upon it, and any large stones that came the surface, well 
all small stones that failed bind, were raked off and sent back 
the crusher re-broken for screenings. water-worn other 
rounded stones were allowed the work. Advantage was taken 
every rainfall roll the surface the road, because found that 
could compacted much more thoroughly wet than dry weather. 
Where the pavement was laid soft substratum required nearly 
double the amount rolling sufficient for solid foundation. 

The grades these roads vary from feet inches per 100 
feet, and the crowns vary from inches inches. 

The roads have now been open for traffic about three years; those 
along the railroad tracks are used about 600 wagons per day, the 
others about 400 wagons per day. Fully one-half the 
both roads consists heavy beer wagons from the adjoining breweries, 
stone trucks and ice carts, ranging weight from tons; the bal- 
ance the traffic, ordinary farm wagons, carriages, 

especial care has been taken the roads, except see that the 
gutters and culverts are kept clean. ruts have ever appeared, and 
the surface now smooth and good condition. hot weather the 
roads are somewhat dusty, and long dry spells they will loosen and 
break spots, where disturbed the corked shoes horses 
drawing very heavy loads, but after the first rain the surface imme- 
diately rebinds and again becomes perfectly smooth. 

Wind and water are, perhaps, the two greatest enemies Macadam 
roads; the wind, blowing off the slight dust which naturally 
lates the surface, removes from the road the cushion, which not 
only relief the traveller, but which also preserves the metal the 
road from vast amount wear and tear; the water, flooding the 
road, has sometimes the same effect the wind, and any means 
the surface the roal exposed running stream the stones are 
sure loosen. 

The only effectual remedy found was raise the crown the 


sufficiently shed the water quickly into the gutters, and keep 
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the road sprinkled, that when the winds and floods came the surface 
would smooth and compact and not liable their disintegrating 
influences. 

the roads the side the horse railroad tracks the wear has 
been about inch and half during these three years, while the 
roads free from these tracks the wear has been about one inch the 
crown and perhaps half inch the 

The cash cost the Telford pavement laid under our direction 
1875-76 was ninety cents per square yard. 

The stone was broken ten-inch stone crusher the 
rate about twenty cubic yards ten hours. The size the stones 
they came from the crusher was: per cent., inches size; per cent., 
inch size per cent. screenings and pea dust. 

The cost the crusher, engine, boiler, set complete, was 
about 500. 

The cost working per day, independent the original cost the 
machinery and interest thereon, and also independent any royalty 
the stone, was found the contractor follows: 

Repairs, lubricants, wear and tear crusher and engine, about.. 
engineer, $2.50; feeder, $1.50 screener, $1.50; laborers 
quarrying and breaking stones $1.00................ 


Cost preparing and crushing yards stone..........$24 
The roads built under our direction 1878, and now building, are 

the same every particular those built 1875-76, except that they 

only feet width the crown the road; the steam roiler 
was not used, and very difficult obtain abundant supply 
water the locality, have rely the rainfall for sprinkling, 

and all our rolling wet weather. horse roller used 150 

pounds per inch run. 

Some 000 square yards these roads were completed one year ago, 

and have been, since that time, subjected daily traffic about 150 

wagons, principally carts, loaded with stone and dirt. The surface 
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the pavement now nearly perfect possible imagine that 
Macadamized road be. 


The cash cost these roads eighty square yard. 


CONCLUSIONS. 

Telford road may practically divided into two parts. 

The foundation, which should uniformly secure, and which 
should the same time perfect blind drain. 

The superstructure, which should durable, water-tight roof. 

these conditions are complied with—if proper materials are used 
the construction the road, and reasonable attention given its 
maintenance, the result will has been claimed, durable road, 
unsurpassed for comfort travel, and one preferred all others 
for sanitary reasons. 

these conditions are not attended the road will last but short 
time. 

The foundation the first importance. should eight inches 
depth. More than this waste material, and less depth not 
secure for want proper bond. must laid close 
possible hand, then the interstices the top wedged and sledged, 
until the small stones that compose the superstructure can not work 
down, and fill the interstices the bottom the foundation. 

Too much emphasis cannot given this part the work. 
not only essential perfect sub-drainage equally important 
the great saving the cost building the road. loose foundation, 
which allows the small stones settle down among the large ones, will 
require nearly many again the small stones before proper surface 
“be obtained, hence the cost the superstructure will nearly 
doubled. course, the small stones work down among the large 
stones, the latter will work the surface, and ultimately ruin the 
road. 

excellent test foundation, when the substratum firm, 
drive loaded about three tons—over the pavement 
before any the upper courses are placed the foundation 
has been properly laid ruts other displacement will occur. 


the size the foundation stones, prefer them large rather 


than small. Nothing dangerous thin large stone now 
and then, say ten inches wide, well bedded, seems act anchor 


for the rest, and have yet find instance where the small stones 
have broken loose from such foundation stone. 

regard the superstructure, are convinced that the material 
crushed trap, any increase over four inches depth waste 
material. found this the most expensive portion the road, 
the cost the inch foundation being the cost the four inch 
superstructure one Four inches will answer all requirements 
well any greater depth, because after the metal has worn down two 
inches, the road, owing unequal wear, will need have new coating 
any event, and the amount saved the first cost and the interest 
thereon, making the superstructure only four inches deep, will keep 
the road repair for many years. 

regard steam rolling, often questionable whether 
essential, even desirable, the building Macadamized roads, espe- 
cially when the road built New Jersey trap rock. 

The principal action the steam roller crush the stone into the 
crevices, and the result is, that crust quickly formed. the other 
hand, the horse roller rattles around and shakes the small stones about, 
until they are firmly bedded upon the rough but firm foundation and 
upon each other. formed, but, the contrary, 
homogeneous mass, which result much more desired. Again, 
the road bed upon which the pavement laid, often varies very greatly 
frequently rocky bottom adjoins soft stratum, one side the road 
may excavation and the other side such heavy 
roller much more likely disturb the uniformity the foundation 
than lighter matter how great care may have been taken 
provide for the emergency. 

necessary finish the surface the pavement within week 
two, steam roller must certainly used, but believe that rapidly 
made roads are much less durable than those whose construction extends 
over longer period time. 

required least three months finally form the surface the 
roads built 1875-76, while the roads now building, some 
the sectioas have required much six months. the meantime, 
the surface kept free from loose and rolling stones, that there 
brutul pulling through the road metal. 


After road has been slowly compacted this way, believe the 


surface will found much more durable than that any rapidly made 
steam rolled road. 
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binding,” our experience has been that during the 
tion the road the less foreign material used the better, unless, 
perhaps, along the edges pavement which has only earth support. 
such case, necessary bind the edges quickly possible, 
order prevent the sides the road from spreading while the surface 
forming. After that accomplished, very little wear comes the 
extreme edges the road. 

aid the rapid formation fine surface, little yellow 
clay placed just below the upper course almost invaluable, but when 
the crust broken the danger that the surface will soon disintegrate, 
while instead the clay, stone dust placed between the courses 
broken stone, and top dressing one inch deep screenings, such 
are presented herewith, spread over the surface and thoroughly 
worked into the broken stones, the surface equally fine and much 
more durable spot does loosen here and there, does not spread 
and little moisture quickly rebinds the loosened stones. 

Finally, the stones for the superstructure, greatly prefer 
machine-crushed hand-broken stones. 

Because they are much more uniform size, each having actually 
passed through revolving screen. 

Because the edges the stones are much sharper and bind better. 

Because from the machine alone can obtain the screenings and 
detritus which consider essential for compacting the road and for 
satisfactory top dressing. 

Macadam Telford roads over those formed horse roller; fact, 
have altogether given the use the latter, 15-ton Avel- 
ing Porter, the result being far greater economy the end outlay, 
and decidedly smoother and more permanent surface obtained. 

inhuman towards horses and extravagant the waste material. 
speak the case when any considerable extent roadway 
ered; but small repairs, what technically termed 
first pick the margins the depressions, the depth inch 
two, and then flush with stone broken pass through 2-inch ring; 
the edges the patch are then covered with road grit, obtained hand 


and pounded with these repairs found that the horses’ 


feet avoid the fresh stone, while the wheels the vehicles run over the 
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patch and compact gradually from the edges the centre and very 
good thus made. 

reading over Mr. North’s valuable collection short histories 
road making, was particularly attracted the mention ramming, 
weighing pounds. Although steam rollers are far more satisfactory 
than horse rollers, seems that still further improvenient may 
made the more general introduction all cases 
roads, whether Telford Macadam, stone paving, wood paving, the 
firstimperfections are the same; the surface may not worn away mate- 
terially, but there are depressions concavities that hold water. Our 
block stone pavements get into bad order chiefly through unevenness, 
and heavy expense incurred repairs, while the hollow parts are 
found hard and well set, and the blocks not worn, perhaps, any 
more than those forming the better parts the road. wooden pave- 
ment one our streets was condemned for being hills and hollows 
although incidentally there were rotten blocks that broomed and wore 
away, was found, taking up, that the foundation was 
uneven, and this notwithstanding that had been steam-rolled 
before the blocks were laid on, five years before. this tells the same 
the earthy foundation unequal density. 

Much more attention has been paid the coating stone other 
material than the lowest earth foundation. When new road 
made, the proper form may given the earth foundation, and may 
steam-rolled inequalities then showing themselves may flushed 
and re-rolled, but roller will bridge over smaller soft places which 
still remain unseen until the road completed and heavy traffic put upon 
it, and then have saucer-like dips its surface, repaired within 
short time after the road and although the specification may 


require that these repairs shall done the the surface 


being thus broken, the road never good afterwards would 
undisturbed. 

How the rammer which Mr. North refers was used not mentioned; 
but steam power, might neither expensive nor slow. 


inclined think that the regular stroke rammer the only 
method producing equal densities for reads, well for other pur- 
poses, and that the most important part road making for its applica- 
tion the earthy bottom. 
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After the ramming equal density, cannot see that 
method better than Macadam’s for general adoption local cireum- 
stances, however, would decide each case. 

After reading through all the various descriptions, and adding 
own views from observation and experience, consider the object 
aimed near possible, solid bed stone. This certainly can- 
not accomplished putting any earthy matter binding. Broken 
stone thin layers, inches, chinked with fine chippings screen- 
ings until full, and then watered and rolled with steam roller, will come 
very near the desideratum. course the lower strata may stone, 
less hard than the top. The size broken stone for the upper part 
important. inch ring allows stone considerable size mixed 
with lesser ones, and these larger ones that first get loose and move 
about the surface. For the surface coating prefer hand broken 
stone over machine broken, the form generally more cubical and 
less apt become disintegrated. 

Gravel much more difficult reduce solidity than broken stone; 
but where there large supply, and cheap, well follow the 
principle before mentioned. The gravel should screened, and the 
coarser sort laid first and then chinked with the finer. this 
done, and all coarse gravel kept away from the top coating, water and 
steam rolling will make good road almost any case without earthy 
binding. Earthy matter works into mud, and should avoided, 
the gravel round and movable that nothing else will keept quiet. 

Where old paving taken up, and proposed put down 
Macadam, consider that there the same necessity for testing the 
density the foundation, and rendering equal ramming. 

New Haven have tried several plans regard 
the binding material the Telford pavement. Using inch loam 
the crushed stone, with two inches screenings over that also using 
sand instead the loam but the best results with are obtained 
using the trap rock screenings alone, spread thin layers, sprinkled 
and thoroughly rolled. This makes avery solid, firm surface, which does 
not wear into ruts soon the pavements top-dressed the other 
methods. The roller used the 15-ton Aveling Porter. 

the grades New Haven are generally very light, and desira- 
ble secure uniform, smooth gutter, the latter made blue 
stone, inches wide and not less than thick, bedded sand 
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next the curb, closely jointed, well rammed, and, after the pavement 
complete, thoroughly grouted. 

space three feet outside the gutter stone, between the rails the 
horse railroad tracks, and for three four feet outside the rails, laid 
with stone blocks. 

The Telford pavement inches thick the centre and the 
the sides, made courses trap rock the first bottom course 
inches thick the centre and inches the the stones the 
size and placed usually specified for Telford foundation the second 
course, inches thick, stone simply raked out and sorted the foot 
the trap dikes (not varying largest 
dimensions from inch inches, spread the first course and rolled 
until solid the third course, inches thick stone, also 
the fourth course, top-dressing, about inches thick 
screenings, spread three layers, each layer sprinkled and thor- 
oughly rolled in. 

The average cost the Telford pavement New Haven, including 
the Belgian blocks, blue stone gutters, crosswalks, inspecting, rolling, 
was, for 1876, $1.18 per square yard. 

1.05 


Fox, London (through the Secretary).— 
There can doubt that the present system consolidation 
the Macadam very imperfect, even when steam roller employed. 
opinion that better result would attained really good 
steam rammer stamper could devised. present the roller leaves 
the upper stones very loose and disintegrated condition. Our Vic- 
toria Embankment, upon which expense was spared during construc- 
tion, seems constant need repairs, and this although steam 
rollers were employed. 

really good pavement for cities remains discovered, which 
would fulfill properly the economical and sanitary conditions, and the 
same time noiseless and safe. 

Asphalte soon wears out, and very dangerous when damp, but not 
very wet. 

Wood difficult clean, and allows the substratum 
become saturated. 


Engineer des Ponts France (through the 
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Secretary).—The criticism Mr. North upon the Macadam roads the 
City.of Paris, the effect that owing the method compacting, 
sufficient stability not given the stones resist the traffic. Mr. 
Malo quoted sustaining this criticism. Even the bad results 
Macadam pavement Paris were something like what Malo de- 
scribes his rather sweeping remarks, the fair inference would be, 
seems me, that the system construction was not the best that 
location account the heavy 

Macadam roads when introduced Paris replace the former pave- 
ments were considered many engineers blunder account the 
cost their maintenance and other peculiarities. certain that 
Macadam road, even constructed under the best conditions, could 
stand the enormous traffic existing many streets, which not occa- 
sional Mr. North states the case for some the Boulevards 
New York, and daily for most them. 

regards the construction roads, the illustration what Mr. 
North calls the French system, such saw applied the repairs 
some streets Paris, hardly gives exact idea the standard system 
adopted many French Engineers. They generally consider that 
perfect Macadam all stones should bear directly against one another 
faces large possible, not edges, and that the interstices, 
previously reduced minimum rolling should filled afterwards 
with binding which cannot affected atmospheric influence nor 
give access moisture. Thus far they agree with Mr. North—but they 
disagree with him what the best binding. 

Instead screenings very small stones with the addition dust 
and water, they prefer use sand with small quantity chalky dust 
employed when compacting end. They consider, contrary 
Mr. North’s theory, that when the stones, whose sizes vary between 
and inches, have been thoroughly packed together rolling before 
any binding, that they move more under the roller, and 
crushing takes place, then addition smaller stones 
useless for stability very like screenings were then 
added, they would and produce excess dust injurious 
general stability. Sand, injected thorough watering between the 
stones not liable that objection, since, filling all the interstices 


tends equalize the pressures between the stones. The addition 


ehalky dust diluted water, the end the operation, fills the inter- 
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stices between the grains sand making with sort mortar and 
coating for the surface. own experience the best results followed 
this method the consolidation the Macadam was very satisfactory 
the end, rolling not being spared before the addition binding. Loose 
stones occurred only few points. 

may that the roads examined Mr. North, Paris, were con- 
structed too thick layers and too permit the stones, prior 
any addition binding, have the required stability, much rolling 
being necessary for this result. This may the reason why loose stones 
were seen. stones have not been packed and wedged previously 
rolling, cannot expect binding make them immediately 
compact. 

The system mentioned used New York (St. Nicholas Avenue), 
which stones from inches are employed for the top course 
will, doubt, for light travel (light, not heavy carriages); but such 
pavement would very likely destroyed heavy traffic, the small 
stones would then rapidly ground and disintegrated. From own 
experience and that many engineers France, fully satisfied that 
the capital difference between the roads the old Macadam style without 
rolling, and those that are rolled, whether with steam horse power, 
the degree internal the grinding of'the stones their re- 
friction internal disintegration much more rapid under 
heavy traffic with the former than the latter. the first case the pro- 
portion disintegrated material, detritus, the stone generally large 
after short time; very small the second proper care has been 
given the work. 

Evidently much more consideration should given the internal 
wearing which serious consequence cost maintenance than 
the incomplete consolidation the road immediately after rolling 
which could remedied more rolling made afterward the 
traffic itself and removing the excess binding material sweeping. 

conclusion suggested that for fair comparison between the 
different systems constructing the roads, there should taken into 
account, both the quantity and quality the traffic, and also the cost 
maintenance under the same conditions for fixed period. Conclusions 
might different full consideration were given these points. 

would say that familiar with the roads 


Mr. North has been constructing for the past few years, that is, with their 
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present condition, and should like ask Mr. North their present con- 
dition bears any relation the amount rolling put upon them for 
instance, the Southern Boulevard; which now consider the best 
these roads, and the one that carries the greatest did that re- 
ceive the greatest amount rolling 


Southern Boulevard received 0.859 ton miles per 


square yard, 5.177 ton miles per yard, which is’ more rolling 


than any other road constructed had, and more than any road 
known has had applied it. 

The road has stood the wear very well, though part exposed 
very constant breeze from the Sound, which deprives the pro- 
tection that layer dust would afford. 

about 300, from four horse teams, with six seven tons the load, 
buggies. 

Van the Southern Boulevard should place 
the streets constructed Mr. North the following order degree 
excellence, always judging their present condition 

One Hundred and Thirty-eighth street 2d. One Hundred and 
Sixty-seventh street and last, Mott avenue. Please, possible, state 
which these received the greatest amount rolling, and there were 
any differences the quality and size the metal and the material used 
for binding. 

Hundred and Thirty-eighth street two 
courses broken stone, each about inches deep before rolling, received 
less rolling than the Southern the surface satisfactory 
except one place, where the bottom was bad and mud worked 
through the metal where there are some loose stones. One Hundred 
and Sixty-seventh street heavy grade, part being the rate 
feet per 100, and the rest with per 100 fora maximum. first 
was rolled with both horse and steam rollers, The steam roller ascend- 
ing easier grade. Some clay hardpan was used here connection 
with the screenings, both increase the adhesion the roller wheels 
and facilitate the compacting the road bed. The roller, 15-ton Ave. 
ling Porter, old pattern, ascended the grade after the application 
the hardpan. the lighter grades nothing but screenings was used 
for binding and the rolling was done entirely steam. This part 
the wheelway wears much better than that portion where hardpan was 
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account was kept the amount rolling this street 
received, 

The under which the wheelway Mott avenue was 
constructed are fully detailed Transactions Vol. page 110 (May, 
its treacherous bottom probably received less 
rolling per square yard than any other road, though was impossible 
keep accounts the amount rolling done. 

All these streets are Macadamized with two-inch trap and clean 
trap screenings, excepting that portion One Hundred and Sixty- 
seventh street, mentioned above. 

paving the Cleveland Viaduct, west the 
river, over the arches, laid with New York Medina sandstone the road- 
way feet between curbstones, with double track street railroad 
the centre. 

The ballast used was the best quality bank gravel spread 
layers about five inches depth. Each layer was sprinkled with 
water and rolled. The last layer that directly underneath the stone, 
was about two inches deep, and was left without sprinkling rolling 
receive the bed the paving stones. The surface the ballasting was 
finished the true crown the roadway. 

The pavement laid with blocks, dressed nearly parallel top and 
bottom, sides and ends, laid courses across the roadway. 
The courses were from three four inches thick, and from six seven 
inches depth, and the stone from seven twelve inches length. 
The stones were set close together, that joint was more than one- 
half inch open for least two and one-half inches down from the top 
surface. 

gravel sand was placed between top the pavement 
while was being laid. After the stones had been set place sec- 
tions fifty one hundred feet length the street light top dress- 
ing gravel sand was spread over the surface and swept into the 
joints with steel splint broom. The pavement was then thoroughly 
sprinkled flooded with water. Then the pavement was thoroughly 
rammed two more times with paver’s rammer weighing about ninety 
pounds then the pavement was again washed flooded and allowed 
dry off. 


The joints were then filled depth three five inches 


concrete composed Trinidad bitumen and coal-tar cement, distilled 
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temperature not less than 600 degrees Fahrenheit, and mixed proper 
proportion, not soften become brittle under heat cold, and 
was poured into the joints the pavement temperature not less 
than 300 degrees, and then the whole surface was covered with one-half 
inch fine gravel sand, which completed the work. 

The pavement the fixed iron spans was laid the following man- 
ner: Strips oak plank varying thickness from one and half 
three inches were secured the iron floor beams, running longitudinally, 
give the proper crown the roadway. top these longitudinal 
floor beams was laid layer two and one-half-inch plank, joints well 
broken and spiked down. top this layer plank there was laid 
two thicknesses tarred roofing felt, paper laid hot roofing cement, 
and the whole covered with one-fourth inch plastic pitch, and 
over this was laid layer inch boards sheathings, breaking joints 
with the plank underneath, and thoroughly spiked down. 

The paving what usually called Nicholson,” and consists 
blocks four inches long and three inches thick laid upon and rows 
across the roadway with three-fourth-inch strip, one and one-half 
inches depth between the rows blocks, and nailed the flooring, 
the blocks breaking joints least two inches with adjoining row. The 
space between the rows blocks was then filled with concrete, composed 
one part hot undistilled gas tar two parts pitch, mixed with 
clean lake sand and fine gravel, applied hot and driven into the joints 
with iron blade and heavy rammer, until the spaces were even full. 
The whole surface the paving and gutters was then coated with top 
dressing coal tar, pitch, and fine gravel, rolled thoroughly with 
heavy hand-roller. The best quality seasoned white oak was used for 
all the wood parts the pavement and plank floors. 

cannot state the average wear wood pave- 
can only state that differs very much with regard different 
kinds and different localities. You can easily see that very much de- 
pends upon the faithfulness doing the work and the materia! used. 


some cases Chicago wooden pavements have lasted ten years, 


and even longer and others they have become very rough and uneven 
three four years. not able give the precise average, but 
course great deai depends upon the traffic. the river tunnels the 
wooden pavements have worn out less than two years, and where the 


wheels were confined very much the same tracks they make ruts 
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short time. other cases, where the streets are broad and clear, and 
the spread over large space, they have lasted long time 
some cases ten years. impossible give the rule regard that 
unless you take into account various circumstances. 

would like ask Mr. Chesbrough whether 
Chicago there any very perceptible wear wooden pavements until 
decay sets 

Epwarp have seen some worn down 
more than two inches without any apparent decay. 

Epwarp North states that well made Macadam 
road constructed with trap rock is, after earth road, the pleas- 
antest and safest known. But trap rock other really good 
materials for making Macadam roads are not available everywhere, and 
best Macadam roads are only adapted travel parks 
suburban towns, where they can constantly watered and never 
allowed get out repair. Macadam not adapted for general use 
cities. heavy traffic, the surface constantly ground into 
powder, which rises dust the summer, and they are very muddy 
the winter. Even Paris, where the maintenance most thorough, the 
streets being continually watered summer the manner described 
Mr. North, and frequently washed after day unusual wear, and 
scraped large army cantonniers, yet, after heavy rains, the mud 
frequently nearly ankle deep, and very hot weather during the 
intervals watering, frosty weather, the air filled with most 
penetrating dust. Mr. Flad describes the same state St. 
Louis; and, Boston, when, winter, there snow cover the 
ground, and account the cold, the streets cannot watered, the 
dust intolerable; and summer where, for economy’s sake, watering 
neglected, large part the material, with which the roads are made 
blown into the sea. 

The Compressed Ashphalte, common London and Paris, when 
constructed thoroughly those cities, and that Fifth 
Avenue front the Hotel Brunswick has been, most excellent 
pavement, but also demands the most careful maintenance. dirt 
should allowed accumulate upon it. frosty damp weather, 
coarse sand fine gravel should spread over the surface give 
good footing for horses. done abroad, and then not slippery; 
very quiet, and fact has almost all the qualities needed per- 
fect pavement, but can only laid levels, and expensive. 
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Stone Block Pavements are many parts the country the cheapest, 
and possibly may best where the traffic very heavy, but 
emphatically the worst pavement for streets residences wherever 
quiet desirable and there question but that the incessant din 
from the rattling omnibuses, heavy teams, milk wagons, &c., from 
which one suffers large cities paved with stone blocks, could 
dispensed with adopting quiet pavement, the length life 
citizens would increased and the general health improved. Such 
would have been the case long ago New York, had not been that 
the wooden pavements laid during the days were such evident 
jobs. London, wooden pavements give entire satisfaction. The 
earliest were not quite successful, but the defects construction have 
been remedied, and now broad areas heavily worked streets previously 
paved with stone are being laid with wooden blocks, which are found 
wear satisfactorily. 

the West, where stone for pavements cannot had, wooden blocks 
are largely used; but, wood cheap and can replaced without 
much expense, sound principles are followed their construction. 
the Eastern States, one will allow that wooden pavement can 
good except when newly laid, when all agree that delightful. There 
seems unwillingness, even among engineers, give the subject 
the attention deserves. All agree that stone pavements are curse, 
and that would blessing good substitute could found, but 
because wooden pavements, they have been here, have not been 

Mr. North has stated what has been the general practice laying 
wooden pavements this country. Many methods have been tried, but 
they have almost without exception been with green wet blocks, 
more less thoroughly dipped tar, bed sand, not always well 
rammed, with without the interposition tarred pine board, with 
transverse joints from one one and half inches wide filled with gravel 
and tar,” and might add, the whole done most unworkmanlike 
manner. 

The results are what might have been expected. The careless manner 
which the joints have been filled, has left many channels open for 
the admission water, which undermines the sand foundation, 
that there uneven subsidence under the passing wheels, and holes, 


small first, but daily growing larger, appear, that the surface 
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soon destroyed. The result but little better when tarred boards are 
laid under the blocks. This practice tarring wet, sappy boards and 
blocks seems invention make them decay soon possible. 
closes the cells the wood, that the moisture cannot escape 
fermentation immediately follows, which quickly destroys the strength 
the fibres and reduces them punk. pavement, constructed this 
manner, would fail course. Thoroughly seasoned wood might 
benefitted the tarring process, but green wood never. 

Observe how differently wooden pavements are constructed London. 
Mr. North describes several methods, either which vastly superior 
any the patented systems used here. rigid foundation bitu- 
minous cement concrete universal. This costs more than sand, but 
permanent, and will prevent the blocks from sinking under the 
wheels. English engineers, discussing pavements, call the foundation 
the true pavement, the blocks being the wearing surface only. The 
pavement, with some modifications, strongly recommends 
itself mind the best for this country. Instead layer 
tarred paper would use thin layer pitch, with oil 
enough make permanently slightly plastic, setting the blocks 
upon while hot and soft, using the strips tarred felt between the 
rows, and driving the blocks together described Mr. North. The 
tarred felt would make very close joint. Then pour melted pitch over 
the whole surface, taking care fill every crevice, and upon this spread 
fine sharp gravel, which will work into the ends the blocks and 
form surface resembling macadam, and afford far better footing than 
wide spaces between the rows, which serve receptacles for mud and 
dust. easy keep this pavement clean. water can penetrate 
it, that will not injured frost. The blocks themselves, 
creosoted, will not absorb water, and laid without spaces between the 
blocks, the drainage will surface drainage solely, which the first 
importance. 

But the pavement would short-lived, green aud wet blocks are 
used. not practicable use, Mr. North says the case Lon- 
don, wood better seasoned than the pine generally used house car- 
penters this country.” Seasoned wood cannot obtained sufficient 
quantities here. But, what ‘ar better, can preserved from decay. 
have faith any method wood preservation for paving blocks, 
which does not exclude water. The blocks are short, that any soluble 
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preparation quickly washed out them, and, not made waterproof, 
they are certain absorb the seeds destruction from the filth the 
streets. The blocks should well saturated with creosote oil, whose 
chemical constituents act preservatively upon the fibres the wood, 
coagulating the albumen the sap, while the fatty matters act mechan- 
ically obstructing the pores the wood and keep the water out. 
the same time, oil cannot injected into wood full moisture, the 
thorough artificial seasoning, which forms part the process creosot- 
ing carried this country, useful the timber any the 
metallic salt processes. 

thoroughly creosoting the blocks, expansion and consequent 
throwing out the blocks prevented. They will not shrink 
expand. The wood also rendered homogeneous; the sap wood be- 
coming durable heart wood. Looking sanitary considerations, 
the creosoted wooden pavement perfect. The carbolic acid contained 
the oil powerful disinfectant, and the pavement described will 
not absorb any deleterious substance from the surface, has only 
kept clean maintain the best sanitary condition. This far from 
being the case with wooden pavements laid the American plan. They 
soon become mass decaying vegetable matter, and, their powers 
absorption increase with their disintegration, they become filled with 
corruptible matter absorbed from the filth the street, and their 
surface becomes filled with holes, absolutely impossible keep 
them properly clean. 

good wooden pavement also inexpensive one. The cost, in- 
cluding cement concrete foundation, inches deep, would not exceed 
$3.00 per square yard. The system maintenance adopted London, 
making part the contract construction, would insure good 
workmanship laying the pavement, and good permanent roadway 
afterwards. would not difficult find responsible and honest 
contractors willing take such contract fair price. 

considering this subject, one should not overlook the 
accidents gathered London Col. Haywood,* which show that 
London horse will travel granite 132 miles, asphalte 191, and 
wood 446 miles, before accident occurs. 

The actual wear wooden blocks very slight, long the fibres 
the wood are sound. Mr. North states that inch per 


See full reports the library the Society. 
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annum the streets London, with the heaviest traffic. Mr. Geo. 
Frederick Deacon, Member Inst. E., paper read before the Inst. 
E., states that, Great Howard street, Liverpool, which shop 
street, with consisting chiefly carriages, amounting about 
94,000 tons per annum per yard width, the pavement was worn the 
extent inch four years. This would give life nearly 
twenty years before the blocks would reduced from inches 
thickness inches, which sufficient maintain the blocks 
place. 

Oxford street, London, where the traffic equal 300 tons 
per foot per day, the amount wear has been found from 
inch during three and half years. This street laid with the Henson 
pavement. This slight wear largely due the fact that the ends 
the fibres not broom, and thus retain their original strength. 

merely wish ask Mr. Andrews—speaking 
the foundations wooden pavements, aware any pavement 
being laid upon the Cleveland Viaduct, that is, Nicholson pavement 
upon iron foundation 

not aware any except the Broadway Bridge 
South Boston, where was necessary have pavement. 
bituminous concrete about two inches thick was spread the top sheet- 
ing and allowed become solid then thin coating hot tar spread 
evenly, and creosoted spruce blocks, injected works with Ibs. 
oil per cubic foot laid rows inch apart, and the insterstices 
filled with pitch and the surface spread with gravel. 

you give the cost creosoting 

$16.00 per thousand feet, board measure. 

does not absorb oil readily account 
the compact character its fibres, yet will take gallon oil per 
cubic foot hemlock, pine, both white and yellow, and porous oak, are 
more absorbent. which the most destructible, because ab- 
sorbs water readily, really the best for creosoting, as, for instance, the 
gums and cottonwood. 


you any special rule for determining the 
amount carbolic acid the oil 


have not taken any pains ascertain. The 
quantity depends upon the character the coal from which the gas 
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was made, varying from per cent. has been ascertained, 
however, through careful experiments Belgian chemist, that the 
wood-preserving qualities creosote oil are due rather the water- 
proofing imparted the wood the hydro-carbons contained than 
the carbolic acid. The latter very volatile, and were not retained 
the gummy, resinous oil would quickly escape into the air. Eng- 
land reference made the quantity carbolic acid contained 
dead-oil used the specifications for contract work. Carefully 
conducted experiments own with pieces yellow pine, 
and feet long have shown, that six months after treatment they did 
not absorb any water during soaking hours under water. 

made Memphis, 1867, what has proved 
very costly experiment wooden pavements. laid there 
that year and the succeeding spring; some 225000 square yards what 
known Nicholson pavement. The streets which this was laid 
rise six inches from the side the centre street. inches 
two and sand were laid down, and that covered over with 
inch board longitudinally. Those boards were immersed hot coal-tar. 
After that were laid cypress blocks eight twelve inches long, with 
thickness three inches, with cleat between them, tacked them. 
About one-half that kind were immersed boiling tar. According 
the contract was red cypress wood, which very durable above- 
ground, and more than ordinary durability underground, and found 
last better than ordinary oak but the sap portion that wood very 
perishable, rotting within one two years exposed above-ground. 
The heart will last twenty-five years, so, fences. mention this 
show the durability the material. Most that was entirely covered 
with boiling coal-tar and small gravel, and the interstices filled with 
sand, making beautiful pavement for about three four years. Some 
portions it, however, began show decay three years, where the 
sap the block was put in. The contractor got good many sap 
blocks, and soon they began decay the adjacent blocks were 
loosened, the end about five years was many places impassable, 
and some blocks were entirely destroyed. The remnants that wooden 
pavement 1867 and 1868, are now there. The pavement cost $3.89 
per square yard. satisfied had the blocks all been heart cyprus 
would have been good for perhaps ten years. have portions the pave- 


ment now where the heart the cypress was used, where there sur- 
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face wear perceivable. However, are satisfied with that experiment, 


and not think will ever put down another square yard wooden 
pavement any sort. are now making arrangements pave with 
granite. 

seems very clear that the reason why the 
pavement did not last was because the blocks were dipped 
tar. not all probable that these blocks were perfectly seasoned, 
because seasoned lumber cannot found this country for paving 
purposes, hence the sap enclosed within the wood the tar soon fer- 
mented and the fibres rapidly decayed. the blocks had been laid 
without being dipped tar think you would have had very fair pave- 
ment now. 

would like ask the condition pavement Washington 
called the Flannigan pavement, with cypress blocks sawed from round 
sticks and laid promiscuously, large and small together, the spaces 
being filled with pitch. Ihave understood that that pavement has stood 
well. 

pavement has done the best any the 
city. was tried experiment Third street, near the railway. 

The city Washington has made very extensive experiments the 
matter wooden pavements. Nothing was done preserve the blocks. 
They were hemlock none has lain tolerable condition over four 
much had become intolerable even before that time. 
think the work was badly done from there not being proper supervision. 
immense amount work was undertaken done within limited 
time. the most disgraceful failure wooden pavements ‘ever 
known, and has been case unprecedented decay. None the 
streets were fit condition travel over after four years most 
them have been replaced concrete pavements. With the experi- 
ment has been very expensive one. Climate may have had something 
with it, for very warm summer and have very frequent 
showers, but certainly the decay was unusually rapid. 

1869, Columbus avenue, Boston, was paved 
with wood; every one who had any. patent pavement was allowed 
put down piece; one section was laid with creosoted blocks, but very 
imperfectly prepared. All the pavements were taken and the street 
repaved with the Trinidad bitumen 1877; but small delta the cre- 
osoted pavement was left, which still sound and good condition. 
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did not mention that about one-half the 
pavement which spoke, was laid with planks dipped boiling 
tar, and after making about one-half the very difficulty suggested 
Mr. Andrews arose, and ceased immerse the blocks, upon the 
theory that the under side was covered with tar would cost more, 
that process and laid the balance the other way, and 
after the planks were down they covered the surface simply with coal 
tar, upon the theory that the bottom the planks, not being concealed, 
the acid would down; but did not discover that made any per- 
ceptible difference. would probably have been satisfactory the 
blocks had been heart wood, but the sap the blocks decaying, led 
their destruction the wheels passing over it. was utter impos- 
sibility have seasoned wood for such extent pavement—some 
225000 square yards, laid atonce. The wood was not the market, 
and one could afford keep such stock hand. The result was 
that the wood was brought directly from the mills and put down within 
two three months from the time was taken from the stump. 
not think any process short thorough seasoning, some process 
drying quickly steam, would any good. found impossible 
get the heart cypress entirely, and the sap wood would decay two 
three years. 

The blocks covered the surface and prevented the water passing 
down, but may have passed the side. They merely covered the 
surface with tar, and some little water might find its way down the side 
the block. The spaces between the blocks were thoroughly rammed 
with small gravel, with sand with it, and the surface coal 
tar. 

have recently made some experiments for the 
St. Louis Bridge, which illustrate marked degree the action 
these preservatives depending carbolic acid for their antiseptic value. 
Finding the wooden stringers this structure beginning rot the 
ends and other points support, while the remainder each stick con- 
tinued sound and untouched decay, tried arrest the rotting 
the injection creosote containing ten per cent. carbolic acid into all 
these which showed signs decomposing fibre. The effect was 
remarkable. Sound wood was unharmed, but where decay had already 
commenced the acid seized upon the wood and converted all parts 
affected rot into brown cinder, many cases absolutely destroying 
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the bearing value the stick. The experiment was extensively and ex- 
haustively tried, and satisfied that while creosote excellent when 
properly applied perfectly sound lumber, will not arrest decay when 
once started, and many cases will destroy all the unsound parts 
stick. 

And also, that the use creosote, the proper proportion car- 
bolic acid very important element, and should fixed specifica- 
tion whenever this system treatment used. have likewise con- 
tinued experimenting other methods preserving wood, three 
which have given good results. 

The first the old process.” This consists im- 
pregnating the wood with sulphate copper, and subsequently with 
the chloride barium. The chemical action the two salts fills the 
pores the wood with the preservative chloride copper, mechanically 
fixed position the insoluble salt, sulphate baryta. 

The second the Thiimany, new process.”* Here the first impreg- 
nation sulphate the second chloride barium, and the result- 
ing salts, chloride zinc fixed before sulphate baryta. 

The third known the tan-zine process. The first impregnation 
with chloride zine dissolved solution containing per cent. 
glue. This followed injection tannin solution which pre- 
cipitates the glue, forming tannate gelatine, perfectly insoluble com- 
pound, and which fixes the chloride thoroughly that cannot 
extracted either boiling steaming. Iam not now prepared 
state which the three processes the best, our experiments are still 
going on. may safely asserted, however, that system treat- 
ment depending soluble salt, the Burnett Boucherie pro- 


cesses, any value unless the salt fixed the wood subsequent 


which will fill the pores with insoluble substance. have 


procured specimens from various Burnettized bridges, and the analysis 
has shown every case that the had been entirely washed out 
the wood. treating wood either the creosote metallic salt sys- 
tems the antiseptic injection virtually worthless unless the wood has 
been previously deprived its sap. doing this the following rules 
should rigidly observed. 

First.—The steam bath should not exceed pounds pressure, 240° 
temperature, and the lumber should remain the bath for 


For specifications this process, see Appendix 
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than minutes for sticks under ten feet length, and minutes addi- 
itional for every additional foot length. 

Next.—The steam bath should followed exposure 
vacuum not less than pounds pressure for minutes for sticks less 
than feet length, and minutes more for each additional foot, 
after the vacuum reached. 

Last.—The preservative injection should run while the vacuum 
still on, and after the cylinder filled the injection pressure should 
brought gradually not less than 100 pounds. The time for its con- 
tinuance will vary with the wood used and the length the stick. 

the these rules treatment and the selection 
thoroughly sound lumber, opinion perfectly practicable 
produce good wooden paving block, which, when properly laid, will 
make clean and lasting pavement. Treated gum blocks placed the 
testing machine the St. Louis Water Works stood the passage 


95,000 wheels with wear only one-eighth The wheels 


testing machine were loaded 2,000 pounds per wheel 800 pounds 
per inch tire width. 

hardly necessary reiterate, however, that system treat- 
ment, however good, wilf arrest decay, convert unsound blocks into 
sound ones, render blocks cut from dead trees fit material for pave- 
ment. 

Epwarp Anprews: not wish advocate the use decayed 
timber, intimate that the process creosoting, wood which has 
lost its quality reason decay can restored its original strength; 
but partially decayed timber creosoted the process decay ar- 
rested, and there may cases where will advisable creosote it, 
and thus save for future usefulness timber which would otherwise 
valueless. 

instance such experiment, quote from the Journal 
the Arts, London, June 1860, containing paper 
Burnell, entitled ‘‘On Building Woods, the Causes their Decay, and 
Means Preventing and discussion thereon the members 
the society, during which Mr. John Bethell made the following state- 
ment (see page 565). 

That timber where decay had commenced had been stopped 
injection creosote. could confirm that fact stating that 


twelve years ago many thousand sleepers were packed upon the 
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Lancashire Yorkshire Railway some time before being used. When 
they were about used they were found more less decayed, 
was question whether the whole should not sold for fire- 
wood, when was determined submit the sleepers the process 
After those sleepers had been down for ten years was 
found that not only had the decay been arrested, but the sleepers were 
good they had been sound, new timber.” 

not quite approve General Smith’s specifications for the treat- 
ment timber. Unless has positive proof the contrary, should 
doubt whether large-sized timber can properly dessicated ninety 
minutes. own experience find that the time required greater 
with large timber than with small, and proportion its square rather 
than its length. Wood aslow conductor heat, and 12” stick 
cannot heated through point vaporization ninety minutes, 
and the moisture cannot withdrawn until vaporized. Moreover, 
will require vacuum inches during several hours with- 
draw the vapor, that danger decay from moisture within the wood 
shall removed. this not accomplished before injection with 
creosote, the effect will close within the wood fermentable sub- 
stances. Thorough injection cannot effected. The incompressible 
water will not permit the oil permeate those portions the wood 
where exists. 

Engineers should give time enough good work. the practice 
abroad and this country, where creosoting done intelligently, the 
work never hurried. Large piles and square cannot properly 
dessicated and creosoted less than from hours. Such work 
costs more cheapest the end. Paving blocks can 
treated much more rapidly. During the infancy creosoting this 
country great care should taken secure thorough work order 
obtain for such timber the longevity attained Europe and the confi- 
dence consumers. 

shall confine remarks granite and bitu- 
minous pavements laid the cities Washington and Georgetown, 

The standard stone pavement has base six inches hydraulic 
concrete, upon which spread three inches sand, which the 
granite blocks, measuring eight inches four inches six inches 
depth, average, are bedded with close joints, which joints are filled with 
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screened gravel, pea size, heated temperature 400° The 
blocks are then brought solid bearing the use the ordinary 
rammers, after which the joints are filled with coal tar refined 400° 
F., which removes the light oils, water, &c., yet retains the heavy oils, 
back,” which the result mixture the residuum the 
destructive distillation coal tar, with still bottoms, being carefully 
guarded against. After the joints have been filled with the tar before 
described, fine heated sand perfectly pulverized limestone spread 
over the surface, which completes the pavement. situations where 
the sub-foundation solid and unyielding the concrete base dispensed 
with, six inches gravel compressed heavy steam roller being sub- 
stituted its stead. 

All the different kinds tar pavements have been laid and tested 
Washington, and our experience that they are not economical, requir- 
ing too extensive repairs and too frequent renewals. 

The only two pavements that have given any reasonable degree 
satisfaction are those having mixture Trinidad bitumen and coal 
tar refined 400° approximately equal proportions the cement- 
ing medium the sand, limestone other ingredients forming the 
body the wearing surface. Such top coating good for about 
seven years, requiring, however, watching and small repairs during this 
time, after which seems impossible patch successfully. 

There have been laid six squares Neuchatel under two different con- 
tracts, the first 1872, the latter 1876. That laid 1872 street 
has stood the test time and limited travel very well and fair con- 
dition now. That laid 1876 Pennsylvania avenue very poor 
condition, and requires extensive repairs, This class pavement pos- 
sesses one fatal objection, viz., its extreme hardness, consequence 
which, when the surface covered with film water only 
the exercise great care that horses can travel upon without slipping 
and falling oftentimes, especially turning corners. 

The pavement this general elass that has given the most satisfac- 
tion has for its foundation depth six eight inches hydraulic 
concrete, upon which spread coat asphalt mastic half inch thick, 
which intended give uniform surface compress the top coat 
upon. This cushion coat, termed, composed parts 
fine sand, 15} parts pulverized carbonate lime, and 22} parts 
asphaltic cement all the compression given this coat that due 
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rolling with hand roller weighing about ten pounds per inch run. 
The top coat wearing surface composed parts fine sand, 
parts pulverized limestone and parts asphaltic cement. The 
sand required contain not more than five per cent. clay, and 
little finer than would usually accepted for use making 
mortar the asphaltic cement composed refined Trinidad asphalt 
and refined petroleum still bottoms, paraffine oil the proportion 
100 pounds the former pounds the latter. The pulverized 
carbonate lime mixed, when cold, with sand heated 300° 
which mixture then mixed with the asphaltic cement, heated also 
300° F., and thorough incorporation effected twin pug mill, 
after which the material carried carts, having arrangement 
keep hot the work, and spread upon the cushion coat with 
rakes, and having thickness inches. then rolled with 
the hand rollers before referred to, the jointings the curb being 
tamped with the pilon described Mr. North, which heated 
temperature 500-250 F., the test its being too hot that 
scorches white pine plank, hand for the purpose trial. The sur- 
face then rolled with steam roller weighing 300 per inch run 
large disk. difference observable between rolling with cold 
heated roller. The disks the roller are kept moistened with crude 
which prevents any tendency pick the top coat, and 
when the proper proportions are observed trouble experienced 
from the machine shoving the material ahead, this occurring when the 
mixture too rich asphaltic cement. After being compressed the 
thickness wearing surface two inches. 

The gutters are painted with asphaltic cement ironed in, the object 
prevent the degradation that occurs this portion the car- 
caused mainly the fact that this portion the carriage- 
way does not share with the traffic compression produced the other 
arts the roadway. 

Trouble has been experienced pavements alongside street rail- 
road tracks, the cross ties which, not well ballasted, move and 
down sufficiently break the pavement over them and leave ugly ridges. 
The tendency cut into ruts alongside the rail counteracted lay- 
ing granite eight inches four inches six inches alternately 
leader and stretcher bedded mastic, the toothing thus formed 
obviating this tendency rut. 
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The above described pavement, when honestly proportioned and 
laid, possesses all the elements which towards making good pave- 
ment, and not expensive, costing the present time about $1.75 
per square yard. 

with Mr. North that bond for for term 
years should required from the contractor for this class work, 
there being much honesty and skill required refining and 
manipulating the materials composing it. 

would like ask Mr. McComb how much clay left 
Trinidad bitumen and how refined. 

twelve per cent. impurities, being practically impossible refine 
that will have smaller percentage impurities than that. 


THE NOMENCLATURE BITUMENS. 
EDWARD NORTH. 
While such strenuous efforts are being made for uniformity the 
matter measures, the nomenclature bitumens should secure 

Paris, and France generally, the nomenclature Malo and 
others given Transactions, Vol. VIII, page 121 (May. 1879), used. 
Colonel Haywood also employs the specifications and reports 
the City London, and believed that all dealers and manu- 
facturers asphaltes use the same nomenclature. 

the other hand, this country dealers Trinidad and 
its mixture, almost invariably call their compounds asphalt asphaltum. 
Tar Pavers and roofers also apply the same names their products, both 
such asphaltes are capable compression Neuchatel, apparently 
because the Val Travers asphalte happened have been imported 
into this country branch the Neuchatel Asphalte Company, 
Limited,” London, which bought out Societe Generale 
Asphaltes Suisse,” but could not take the name Val Travers 
there was that time organized company London bearing that 
name. Val Travers asphalte not called Neuchatel any part 
Europe, besides which there are least three other asphaltes that can 
compressed, besides many others that are used for mastics. 

the distinction between asphalt asphaltum the one hand, 
and asphalte the other too slight attract the attention any but’ 
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critical reader, the advisability following Malo’s 

submitted the Society the most logical and convenient. 

Wurzburg, Germany (through the Secretary).—Be- 
sides the methods paving described the paper Mr. North the fol- 
lowing may worthy short mention 

Brick pavement, especially Holland, where very hard brick, Klinker, 
used for this purpose. 

Flag pavement, many Italian towns, consisting large slabs, laid 
rows for the wheels run over, the balance the street being com- 
mon pavement. 

Concrete pavement, which (if correct) was tried Paris and New 
York. ignorant the results, however. have seen some 
sidewalks and depot platforms Germany, which wear well. For 
traffic will worthy consideration, whether the broken stone 
gravel used the concrete should not the same hard- 
ness the cement insure equal wear. using harder stone the 
unequal wear might cause failure. 

selecting any system for covering roads and streets uniformity 
necessary throughout whole city, least its main thoroughfares. 
The safety horses greatly depends their shoes, but the patterns 
the shoes differ with the roads which they are used. The 
connection between shoes and roads needs comment, and 
opinion isa grave mistake use stone one street and wood 
another, when the same traffic has run over them both. 

attach some notes taken from German and French periodicals, the 
figures which have reduced United States standards. 

the cost some pavements the square yard, the 
Bauzeitung,” 1877, has the following 


Vienna. London. 
Granite. wal 
Durability, years, 15.6 11.34 
Cost construction, 3.07 3.37 3.80 3.20 
Total cost maintenance, 1.74 1,40 3.27 
Aggregate cost averaging one 


From experience Buda-Pesth the following data for years are 
furnished 
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Granite on 
Trachyte, 
Asphalte, 
Broken = Broken Comprimé* on 
Cost construction, 4.50 5.05 5.50 3.00 4.35 
Total cost maintenance, 2.40 1.80 3.00 6.00 3.00 
Aggregate cost years, averaging 


The paving stones Paris are described Romberg’s Zeitschrift 
pract. Baukunst,” 1878, follows 


According the specifications distinction made between large 
and small blocks. 


Large blocks 7.9 9.2 inches long, 6.3 9.2 inches wide, and 
7.9 9.2 inches high. 

Small blocks 6.3 inches long, 3.9 inches wide, and 6.3 inches high. 
The latter, paves echantillon,” are preferred late. Differences 
size 0.4 inch are admitted. 

account the bond certain percentage blocks one- 
half times long specified above, 

According the dressing two qualities are distinguished smooth 
and rectangular blocks for joints only 0.2 inch, and rough ones for 
joints 0.6 inch. 

The material sandstone gres d’yvette des Vosges,” Ourthe,” 
and porphyry from Belgium and Bavaria. This porphyry, however, has 
not given satisfaction, wearing too smoothly. 

price $44 $125 the thousand, and $13 additional for 
dressing. 

The Macadam being replaced where annual repairs exceed cents 
the square yard. 

the cost the Paris pavements the following notes are from 
Annales des ponts chaussées,” 1877 and 1878 


Pavement. Macadam. 
Cost construction.......... $2.55 $3.45 $1.93 $2.42 
Annual cost maintenance, cents 9.6 29.0 17.7 


Asphalte comprimé the French term for the compressed powder. 
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The wear Macadam amounting 23.37 cubic yards the mile 
and 100 horses. 
Annual cost maintenance the square yard 


1872-75. 1876. 
Pavements, cents 8.2 8.5 
19.3 20.9 20.4 
Macadam, 29.0 34.0 


The watering with carts costs— 
Macadam, 19.3 cents 000 square yards. 

Dumas, Assistant Engineer the City Paris, published com- 
parative estimates Ann. Constr,” 1878-79, from which 
the following data are compiled 


Cost construction. Price the yard. 
Pavement rectangular blocks, gres,” 3.9 6.3 6.3 inches.. 

Asphalte comprimé, inches thick 3.9 inches concrete. 
Using for the latter hydraulic 
Each inch asphalte above inches 
Annual cost maintenance and repairs 


Both systems wood pavements f.iled streets with high 
Experiments with asphalte coulé* have shown its unfitness for wagon 


Asphalte coulé (poured) the French term for Mastic. 
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Tue 1878, Vol. 358, ascribes the invention 
the Macadam John Lochhead 1794. 

the amount water used for keeping 
down the dust Macadamized roads (p. 113), the following may 
interest 

the year 1872 account was kept the water used the drives 
the Central Park New York city. 

The length carriage ways 9.435 miles, widths from 
feet, averaging feet. The area occupied, including spaces for car- 
riages waiting, very nearly 250 000 square yards. The carts used 
diameter, the height being 26} inches and the chord The 
barrel 90} inches long, and contains 40.7 cubic feet water. 

During the season 1872, from April Ist Oct. 31st, the roads 
were sprinkled 136 days, using 305 barrels water, 309 114 
cubic feet, average 332 cubic feet per day, cubic feet per 
day for each square yards. The greatest amount used any one 
day was July when the temperature ranged from 77° 93° and 
929 barrels 810 cubic feet water were used average 151} 
cubic feet per 000 square yards. 

The next greatest amount used was June 22d, when the tempera- 
ture ranged from 70° 86° F., and 890 barrels 223 cubic feet 
water were distributed average about 145 cubic feet per 1000 
square yards. 

least one half the area watered was sprinkled twice often 
the other half, consequence its greater exposure and the greater 
travel upon it. 

informed that during the summer 1879 the carriage way 
Fifth avenue from Twenty-third Thirty-fourth street, 0.55 mile 
length and feet wide, embracing 907 square yards, was kept 
watered six carts holding cubic feet each, and making from 
trips per day. This would make the amount water used from 97.5 
195 cubic feet per 000 square yards. The pavement trap 
blocks. 

The form roller proposed for the upper layers earth roads, namely, 
large and smaller sized disks placed alternately the axis the roller, 
Ihave seen used with excellent effect embankment, and could 


‘ 
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doubtless used for the foundation earth roads, but unsuitable 
for surfacing and road maintenance. The ridges left the use this 
form roller would tend carry surface water longitudinally instead 
the shortest distance transversely the gutters. 

believe would found very efficacious and economical the 
maintenance earth roads have the regular passage over them—one 
more times, according their importance—of moderately heavy 
two-horse roller few hours after the cessation rains. About one 
roller every twenty miles ordinary road should kept provided. 

Referring page should think questionable whether the addi- 
tion hard pan clay road would use. 

Referring pages and 100: would interesting know the 
results combination the first and last the systems rolling 
Macadam roads enumerated Mr. North, that is, steam rolled and 
traffic made. would suggest that the steam roller first used without 
binding material, with very little, bring the road metal pass- 
and then open the road traffic. 

experience coincides with that Mr. North—that the hardest 
kind stone, the proper size, will produce firmer roadbed when 
made, without softer binding material. 

Referring page 102: The reason why the Macadam Basnat street, 
Liverpool, does not show the wearing qualities well puddled trap 
road conceive not account the binding material—coal tar, 
pitch, &c.—but owing imperfect consolidation due hand rolling. 
have doubt that, the rolling being equal all cases, binding 
material pitch described would give better results than where 
cement, clay, were used, less water would reach the 
foundation, and the pitch would have more elasticity, giving somewhat 
without breaking crushing. 

Referring page 103: Malo’s picturesque description the 
Macadamized streets Paris will apply with equal force London 
New York. 

far have any experience, Macadam pavements are failure for 
city streets, except some isolated cases where the traffic merely 
nominal, where all other considerations except pleasure driving are 
out the question. 

Referring page 110: One great reason for the unexpected success 
Mott avenue was, all probability, that the heavy rolling over the 
saturated fresh filling earth the road (some four five feet 
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depth) most thoroughly compacted it, hence, giving subsequently very 
solid foundation for the Macadam. 

Referring pages 112 and 113: The transverse section pave- 
ment mostimportant. The general tendency give too much crown 
the pavement. streets where there are horse railroads this crown- 
ing has generally become excessive, the trackmen tending always 
raise the track regardless any established street grade, while the city 
employés who repair the pavements meekly assume that the track 
grade and pave flush with it, while the same time the curb main- 
tained grade settles below it. would seem proper that the 
authorities charge street roadways should, the time railroad 
being built, determine proper profile for it. This profile should 
filed, and the railroad forced conform it. 

Another fallacy is, that excessive amount crowning adds the 
strength the pavement the principle arch, the paving blocks 
being the voussoirs and the curbstones the skewbacks. The absurdity 
feet span with versed sine one foot less, skewbacks half foot 
thick resting compressible earth, and, more wonderful still, the 
voussoirs contact only the extrados. The greater the crown given 
pavement the less will the depressions resulting from poor paving 
noticeable account holding water. 

earth road the transverse slope should never less than the longi- 
tudinal slope. This restriction consider unimportant stone block 
pavement, with this class pavements there danger ruts being 
formed running water, while quite desirable have the rainfall 
scour quite extent the pavement surface before reaching the gutters. 

Gillespie says that the proper section roadway surface should 
formed two planes inclined from the gutters upward towards the 
centre the roadway, with their intersection rounded slight curve. 

That this correct have tried believe for long time, but obser- 
vation convinces that not the best form. The circle 
practically the best cross section for street pavements. not from 
choice, least from necessity, the bulk travel along the centre 


the street, the portions each side next the curb being occupied 
vehicles standing. With section the circle the centre the 
roadway almost level. Another advantage is, that while the gutters 
are running full, the width deep water narrower than when the 
surface inclined plane. 
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Referring page 114: fully agree with Mr. North the excel- 
lence granite pavements England. London, particularly, excels 
the quality its stone block pavements. have seen nothing else- 
where equal them for streets heavy traffic. Their great superiority 
arises principally from their concrete foundations. surprising that 
similar foundations are not always used when the streets the business 
portion the city are relaid with stone blocks. The filling the joints 
between the blocks with pitch think would decided improvement 
upon the London plan grouting. 

Referring page 115: Wood pavements, far have any expe- 
rience have been without exception, failure. can conceive that 
creosoting the blocks and filling the joints with bitumen would prevent 
decay, and thereby materially lengthen the life this class pave- 
ments, but, far, nothing has been—and all probability never will 
be—invented that will prevent wood, when subjected incessant 
impact and attrition iron horseshoes and heavily loaded steel tires 
from acting wood—that quickly wearing down. The pits the 
surface pavements have been proved borings due 
much more the actual wearing off the wood than settlement. 

Referring page 130: recollection those sidewalks Paris 
covered with asphaltic mastic bitumen” called) is, that they are not 
very satisfactory. During July and August almost every footstep left 
impression the mastic, and winter they were excessively muddy, 
and had generally sunk out plane. 

Have any experiments ever been made with the bituminous limestones 
found this country use them paving material the same manner 
the regular asphalte 

Bocart.—Experiments were made some years ago Chicago 
peculiar limestone, which was thought might utilized 
similar the imported asphalte. The result was good 
Macadam pavement, but apparently the impregnating matter had ad- 
vantageous effect—my recollection that was petroleum rather than 
bitumen, and that did not exert any cohesive force. 

Smith Hydraulic Stone Crusher now manu- 
factured possesses peculiarities which render superior certain 
respects former patents: 

First.—The power applied through hydraulic cylinder, which 
has connected with safety-valve. 


shown the cross- 
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Second.—The opening through which the stones pass after being 


wider the bottom than the top, 


# 
o 

49394 


= 
if a 


370 


These are the two essentially novel and good features the machine; 
all the rest are simply mechanical arrangements for transmitting the 
power from the engine the machine, and may arranged here 
shown, any other way. this machine the hydraulic cylinder, 
the frame, the movable jaw, the toggle, the hydraulic ram, 
the plunger, the connecting rod, the band-wheel, the fly-wheel, 
the stationary jaw; the isa front elevation the stationary 
jaw. When the machine made ready for use the ram, drawn 
back place the movable jaw, far enough from the fixed jaw, 
permit stones the largest required size pass through between them; 
the plunger, drawn out the hydraulic cylinder, and the 
cylinder then filled with water other liquid, and the safety-valve 
The operation the machine follows: Stones are thrown 
between the jaws and the engine started; the crank-shaft revolves the 
plunger, forced down into the liquid, and displacing portion 
forces the ram forward, which, through the toggle, presses the movable 
jaw against the stone, which crushed. The upward movement the 
crank withdraws the plunger, and the ram drawn back its original 
position, and the jaw again opened; thus, every revolution the crank 
shaft produces one stroke the jaw. The machine works well, running 
two hundred two hundred and fifty revolutions per minute, and 
will readily and regularly break seventy-five cubic yards limestone 
ten hours, sizes varying from inches largest dimensions 

The advantage the safety-valve is, that case any stone which can- 
not broken, sledge hammer dropped from the hands careless 
workman, any other unyielding body, gets between the jaws, the only 
effect force open the safety-valve and permit the escape portion 
the liquid from the cylinder, thus stopping the motion the jaw with- 
out stopping changing the motion the fly-wheel. The liquid thus 
discharged received small tank, and the continued motion the 
machine pumps back into the cylinder, and the crushing goes on. 
the obstruction still continues, the safety-valve again opened. The 
result this safety attachment that the machine never broken. 

The advantages widening the jaw the bottom are two-fold, 
will appear consideration the operation the stone the 
The broken stones more space than the unbroken, and 
the smaller the pieces the more space they occupy. The stone enter- 
ing the top the jaw broken, and each successive stroke crushes 
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more, and the old style jaw the stone became clogged and many 
pieces were ground powder before they could escape, thus wearing out 
the jaws and cheek pieces, and consuming unnecessarily large amount 
power. The widened jaws permit the stones escape soon they 
are broken, thus leaving them more uniform size, making less dust, 
and breaking them with the least possible expenditure power. 

Epwarp objections made certain clauses 
the paper under discussion, may said that the roller with un- 
equal sized disks was not advised for maintenance, but unless was 
guided that the larger disks always followed the same tracks its use 
would cause less tendency longitudinal ruts the road than the 
ordinary 

The advisability surfacing clay road with hard pan must depend 
greatly the character the hard pan—a clay hard pan might ob- 
jectionable. 

Messrs. Spielman Brush’s practice, detailed 333, un- 
doubtedly sound under the circumstances, viz.: absence water 
for compacting and puddling, but better road, with less tendency 
internal wear, would have been formed steam roller, sufficient 
water could have been procured. 

Lavoinne seems have misunderstood the effect the screenings, 
small fragments stone from the breakers. The coarser these are 
applied only when compacting has proceeded far that the stones have 
tendency roll over one another and round their angles; these screen- 
ings bind the stone and prevent great extent further wear. About 
per cent. screenings are worked into the metal and are used 
puddling. Probably about per cent. this coarse screenings 
the interstices between the stones, the rest being fine screenings and that 
used pnddling. 

Law Clarke, 145, give cubic feet interspace per yard— 
per cent compacted stone. Paris, about per cent sand 
used binding, and, above stated, per cent. screenings are used 
here. 

was not the intention argue for poorly constructed wooden pave- 
ments, but rather show the practice where wood pavements are suc- 
cessful, with the hope that might followed this country. The 
fact that wood pavements usually constructed here and never repaired 
have proved failures, cannot denied, but that well made and intelli- 
gently maintained wood pavement would failure doubted. 
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The following memorandum from Cleveland confirms this view: 
the year 1873, 5070 square yards creosoted wooden pavement 
were laid Franklin street, Cleveland. The pine blocks were 
creosoted with about oil per cubic foot. Since that time 
money has been expended maintenance, and the pavement 
excellent order. 

the same time, and the same street, equal area was laid with 
blocks prepared the process; this, 1400 square 
yards have been relaid the city.” 

unfortunate that the asphalte pavements Washington were 
poorly laid. 

street has such excessive crown, that only the center the 
wheelway that the street sufficiently flat for ease comfort driving. 

Pennsylvania avenue the transverse profile good, but the 
heated powder was apparently laid damp concrete, and the surface 
badly cracked consequence, and has been extensively repaired, 
though was laid the fall 1877, and doubtful wears more 
than five years all. 

Paris, with much heavier traffic, asphalte lasts years. 

The bituminous mastic pavements described Mr. McComb present 
very fine surfaces, and, they wear well now hoped, will have all 
the advantages compressed asphalte, except durability, reduced 
cost, and their use may advisable streets light traffic. 

The present practice make the wearing surfaces harder than has 
been usual, having been held that al/ mastic pavements, subjected 
street traffic, should made soft dent summer, prevent 
their breaking winter. 

The weak point bituminous mastics seems lie the expense 
necessary free the Trinidad bitumen from clay, and the difficulty 
getting sand that free from clay, and fine enough absorb sufficient 
bitumen for cohesion cold weather, without excess hot weather. 
Loam loamy sand was used first enable the mixture carry 
sufficient bitumen for wear, but the rapid rotting the gutters, and 
other points where water lies, has led the use per cent. 
limestone, ground pass through sieve with meshes the inch, 
which probably will not detrimental the mastic clay. 

reply question the amount clay allowed mastic 


work Europe, Leon Malo writes: ‘‘In principle, clay all 
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ought mastic; the asphalte rock, being quite pure limestone, 
desired mixed with quite pure bitumen. But, reality, the bitu- 
men Trinidad having been generally adopted works want pure 
mineral bitumen, and impossible quite deprive that bitumen 
its clay, admitted that the clay brought into the asphalte works 
the Trinidad bitumen can accepted; that say, from per 
cent. clay the mastic. For the compressed asphalte, which 
bitumen added, not one quantity clay allowed.” 

Regarding the asphaltic mastic sidewalks Paris, should noted 
that there always temptation the part the mastic workers 
use too much bitumen, the larger the percentage the more easily the 
mastic worked; and, unless kept very low, the pavement will dent 
hot weather. must have been brought from the wheel- 
ways, as, according Chabrier, the mastic sidewalks under the arcades 
the Rue Rivoli, Paris, wore about half inch years—too 
small wear produce much mud. 

The necessity for better pavements than those offered the 
prevalent granite blocks, will justify the insertion translation from 
Paris, 1879.” 

The experiment compressed asphalte for carriageways has now 
been made. has shown its defects and its advantages; not hesi- 
tate say that its advantages far exceed its defects. 

not now speak its noiselessness nor its precious property 
creating neither dust nor mud; its agreeable aspect the eye, 
which quality not neglected the ensemble the embellish- 
ment city; have shown the importance these our first work. 
insist only its action upon the public health; point which 
did not sufficiently emphasize. 

The asphalte, placed over the soil, like layer caoutchouc, abso- 
lutely intercepts any communication between the soil and the atmos- 
phere; does not allow rain water, which runs rapidly into the sewers, 
penetrate; and thanks its water-repelling character, 
the carriageways dry soon the rain has ceased. 

stone pavement, the contrary, permits constant communica- 
tion between the soil and air through its joints. All the impurities 
the surface, dissolved the surface waters, are them carried into the 
earth; then, when the sun strikes it, these impure waters are evaporated, 
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returning miasma, bred below the pavement, into the air; evil 
which has been long recognized and uncontested, but against which 
remedy known. 

The system joining pavements with asphaltic mastic might, per- 
haps, obviate it, but very costly, and renders the carriageway ex- 
tremely hard for vehicles. Compressed asphalte seems have solved 
the problem; and are compelled think that all the services which 
can render, this the most efficacious and the most precious. 
sure, the influence deleterious miasmas radiated from the different sys- 
tems pavements with open joints, cannot analysed precise 
manner; judged rather induction than direct observation 
which can put figures; but not the less evident and not the 
less dreaded. 

Malo also gives the following tabulated results analysis made 
the laboratory des Pouts Chaussées different 
asphaltes: 


Val 
Water and matter volatile 
0.50 1.90 3.40 0.80 0.40 0.25 
00 10.10 8.00 11.90? 8.85 8.80 2.25 
Carbonate lime... ...... 89.55 69.00 87.50 
Aluminum and peroxide of 
00 ee 0.25 0.15 5.70* 0.99 4.35 0.15 
Carbonate magnesia....... 0.30 0.10 0.30 0.95 8.10 0.20 
Different minerals insoluble 


100.00 100.00 100.00 10.00 | 100.00 100.00 


The water given above depends the dryness the 


sample the time analysis; the figures not being importance 
the results. 


| 
| 
ag 
H 


375 


This quantity appeared contain certain proportion oil, 
which was mixed with the bitumen and was not exactly determined. 


This comprises 4.45 iron, combined with sulphur. 


Durand-Claye, Director the laboratory, speaking the Lob- 
san, says: contains about per cent. pyrites, which may become 
the cause failure employing this material. The heat which 
submitted may cause lose half its sulphur, and transformed 
into protosulphate iron, oxydizable material, which exposure 
the air transformed into soluble sulphate iron; disintegration 
night result from this short time after putting place.” 

Mr. Starr, the Columbia College School Mines, kindly 
made analysis some Limmer asphalte, which gave the following 
result: 


100.00 


This the only analysis have seen asphalte that will not com- 
press, and the only one, excepting the Maestu, which there over 
per cent. carbonate magnesia. 

Malo gives analyses seven different cargoes crude Trinidad 
bitumen. each case the samples were thoroughly dried, losing from 
per cent., after which the average the analysis was bitumen 
51}, and clay 48} per cent. The greatest percentage bitumen any 
sample was 57.55, and the least 45. 

addition the description the hydraulic crusher furnished 
Mr, Martin, the new Blake crusher may interest. See 
figure. 


the old cast-iron frame replaced steel rods and wooden 
frame, that the fly-wheel, case abnormal resistance, 
can make part revolution. The pitman, which above the driv- 
ing-axle, can lengthened shortened, increase diminish 
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the stroke the jaws, and the length the toggles has been 
probable that these changes will reduce the expense stone- 
breaking diminishing the breakage account, which, particularly with 
trap rock, serious item. 


Mr. Gillespie, C.E., gives the following the cost breaking 
150 yards limestone during for the concrete used 
the preservation the Falls St. Anthony. The machine, 
old pattern Blake, was run water power, for which there was 
charge. 

The cost and quantities were follows, the stone being delivered 
the breaker 


452 yds. at.......... 41. cents 


yd. stone produced about yds. broken stone, the void 
spaces which amounted per cent. were con- 
fined some rubber springs, back block, and sets jaws and 
cheeks. 


— ae = 2 
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The cost breaking trap the Palisades given follows, the 


stone being sledged, into the jaws readily. 


Two crushers deliver yds, stone per day, when working 


well; per cent. the time lost breakdowns. 


Oil and waste...... 


or, say cents per yd. 


Snake Island three crushers were arranged row, and the 
broken stone was carried endless belt the revolving screen, 
whence fell into the bins, that screeners were employed. The 
engine had one cylinder, 8’’ and was running with pounds 
steam. The product was said 180 yds. per day when there was 


breakdown. 


Allowing for the per cent. lost breakdowns, the cost would 
about cents per yd. 
another place the Hudson, crushers, set face face, 
jaws, could deliver the rate 120 yds. per day, when trouble 
occurred, but 100 yds. was fair average. 


$17 
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COST 
Engineman and fireman......... ...... 
$27 


cents per yd. 


detailed statement the cost, time, breaking stone 
Transactions this Society, No. Vol. VIII., page 
356 (February, 
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APPENDIX NO. 


SPECIFICATIONS FOR THILMANISING LUMBER FOR MINNEHAHA 
BRIDGE. 


STEAMING. 


After being placed the cylinder, the lumber shall exposed steam 
bath which shall continued for minutes, for sticks under feet 
length, and nine minutes additional for each additional foot length 
the sticks treated, until analysis shows that the albumen the sap has 
been completely coagulated, and the watery part thoroughly diluted vapor- 
ized flow freely. 

During this process, the steam must not any time exceed 240° tem- 
perature, pounds pressure per square inch the receiving cylinder. 

Vacuum. 

the completion the steaming,—the steam shall shut off, anda 
vacuum not less than eleven pounds, produced the receiving cylinder 
the use vacuum pump,—which vacuum shall maintained for minutes, 


for sticks less than ten feet length, and six minutes additional 
additional foot, until moisture has ceased flow from the wood. 


First 


solution sulphate zinc, made dissolving one pound salt 
fifty pounds water, and having specific gravity 1.012, shall then let 
into the cylinder from its lowest point, while the vacuum still being main- 
tained vacuum pump,—the supply pipe which shall issue from the 
highest point the cylinder. When the cylinder filled with the solution, 
injection pump shall used attain pressure 100 pounds per square 
inch, which pressure shall maintained until the solution has penetrated 
every part the wood under treatment. The time requisite for this shall 
fixed the Inspector after experimental test tests determine it. 


INJECTION. 


After the zinc solution has been drawn off from the cylinder, light vacuum 
four pounds shall produced use the vacuum pump, and solu- 
tion chloride barium, made dissolving one pound the salt forty- 
five pounds water, and having specific gravity 1.021, shall let 
prescribed the case the first injection, during the maintainance the 
vacuum, and then subsequent pressure 100 pounds per square inch shall 
produced, and continued until the penetration the wood the barium 


\ 
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solution complete, and all the pores the wood are fully charged with the 
resultant salts chloride and sulphate barium. uncombined 
free sulphuric muriatic acids, shall left the wood after this 
last process, and the time required effect these results shall fixed the 
Inspector after experimental tests covering all the varieties lumber and 
length sticks included the contract, which these specifications shall 


attached. 


GENERAL SPECIFICATIONS. 


Where sticks various lengths are contained the same charge, the 
length the longest stick shall fix the time required for the several processes, 

Where different varieties woodare included the same charge, the time 
for each process shall based upon that wood which requires the longest time 
treatment. 

Where wood burnt long continued steaming, superheated 
steam, shall rejected entirely, and shall replaced the Wood Pre- 
serving Company, its own expense, the deterioration due violation 
these specifications. Where sticks are found imperfectly de-albu 
menized, insufficiently injected, they shall treated second time, 
until they are completely charged above specified. 

After each solution drawn oft into its tank tested, and its per- 
centage the salt brought the standard herein specified before 
used again. 

Should either solution become objectionably impure from frequent use, 
shall run out the tank and fresh solution shall made. 
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